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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a direct plating method using an accelerator bath \ 
solution containing copper ions and a reducing agent. 

SOLUTION: By the method in this invention, a copper thin film can be deposited on a resin 
substrate in a short time, so that the productivity of a copper-resin composite material can 
remarkably be improved. Moreover, in the case of being fed to electrolytic copper plating after 
that, the precipitation rate of electrolytic copper in the copper thin film deposited by the direct ; 
plating method in this invention is higher than that in a copper thin film deposited by the y 
conventional well-known direct plating method. Furthermore, by adding a water soluble I 
cerium compound, a water soluble thallium compound and/or water soluble sulfide to the \ 
accelerator bath solution in this invention, the stabilization of the bath solution can be ' 
attained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Accelerator bath liquid for direct plaiting containing a copper ion and a reducing agent. 
[Claim 2] Accelerator bath liquid according to claim 1 which contains a complexing agent further. 
[Claim 3] Accelerator bath liquid according to claim 1 or 2 which contains further a water-soluble 
cerium compound, a water-soluble thallium compound, and/or a water-soluble sulfide. 
[Claim 4] Accelerator bath liquid given in any 1 term of claims 1-3 as which a reducing agent is chosen 
from the group to which it becomes a sodium borohydride, dimethylamine borane, trimethylamine 
borane, a hydrazine, formaldehyde and the derivative of each of these compounds, and a list from such 
mixture. 

[Claim 5] The direct plaiting approach characterized by processing with accelerator bath liquid given 
[ the resin matrix to which the palladium or palladium-tin catalyst was made to adhere on a resin matrix, 
and this catalyst adhered ] in any 1 term of claims 1-4. 
[Claim 6] Composite material manufactured by the approach of claim 5. 

[Claim 7] The electrolytic copper plating approach characterized by carrying out electrolytic copper 

plating of the composite material according to claim 6. 

[Claim 8] Composite material manufactured by the approach of claim 7. 

[Claim 9] The stabilization approach of the accelerator bath liquid for direct plaiting by adding a water- 
soluble cerium compound, a water-soluble thallium compound, and/or a water-soluble sulfide to the 
accelerator bath liquid for direct plaiting containing a copper ion and a reducing agent. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the accelerator bath liquid for direct plaiting containing 
a copper ion and a reducing agent Moreover, this invention relates to the copper-resin composite 
material obtained by the direct plaiting approach which used said accelerator bath liquid, and said 
approach. Furthermore, this invention relates to the stabilization approach of said accelerator bath liquid. 

[0002] 

[Description of the Prior Art] Conventionally, generally the non-electrolytic copper plating bath which 
used formaldehyde is industrially used as an approach of depositing a copper coat, on the non- 
electroconductive-plastics base material. For example, in the production process of a printed circuit 
board, after forming a copper conductive coat in a through hole with non-electrolytic copper plating, 
electrolytic copper plating is performed by making this into a base. However, when copper was 
deposited on the resin to which the palladium or palladium-tin catalyst was made to adhere using this 
non-electrolytic copper plating bath, there was a problem that the processing time became long, and 
there was a problem also in the stability of a bath. Moreover, when the copper deposit rate of a non- 
electrolytic copper plating bath was gathered, covering of perfect copper was not able to be made to 
form. Moreover, there is a problem that the stability of a bath falls remarkably in a high-speed radio 
solution copper-plating bath. Furthermore, when level processing is performed for a productivity drive, 
since a non-electrolytic copper plating bath will be used by the elevated temperature and the high- 
pressure force, it becomes more important [ stabilizing a bath ]. 

[0003] Some approaches which do not use non-electrolytic copper plating for the above-mentioned 
problem in a non-electrolytic copper plating bath are proposed. These approaches are learned as a 
common-name direct plaiting method, are divided roughly and have three methods, a Pd-Sn grant 
method, a carbon black grant method, and an organic conductivity coat grant method. However, the 
printed-circuit board manufactured by these methods has problems, such as a problem of the adhesion of 
a base and a plating coat, and thermal resistance, and it cannot be said that dependability is still enough. 
Moreover, when electrolytic copper plating is performed after that, there is also a problem that a copper 
deposit rate is slow. Therefore, the trouble in non-electrolytic copper plating is canceled, and the copper- 
plating approach superior to the further conventional direct plaiting method is desired. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is made in view of such a situation. This 
invention Solve the trouble of the non-electrolytic copper plating currently used conventionally and the 
conventional direct plaiting approach, and are uniform. By making it possible to raise the covering 
nature and the covering rate of an electrolytic copper plating layer which are covered on this copper thin 
film by making the high copper thin film of energization nature form, and making a copper thin film 
form for a short time The direct plaiting approach which makes it possible to raise the productivity of 
copper-resin composite material by leaps and bounds is offered, And it aims at offering the accelerator 
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bath liquid for direct plaiting containing the copper ion and reducing agent which are used for said direct 
plaiting approach. Moreover, this invention aims at offering the approach of stabilizing said accelerator 
bath liquid by adding a water-soluble cerium compound, a water-soluble thallium compound, and/or a 
water-soluble sulfide to the accelerator bath liquid for direct plaiting. 
[0005] 

[Means for Solving the Problem] The accelerator bath liquid for direct plaiting of this invention is an 
aquosity solution containing a copper ion and a reducing agent, and also said accelerator bath liquid 
which contains a complexing agent, a water-soluble thallium compound, a water-soluble cerium 
compound, and/or a water-soluble sulfide in arbitration is also the thing of this invention within the 
limits. Moreover, the copper-resin composite material produced by the direct plaiting approach by 
processing the resin matrix to which the palladium or palladium-tin catalyst was made to adhere with 
said accelerator bath liquid for direct plaiting, and this approach is also the thing of this invention within 
the limits. The copper-resin composite material obtained by the approach and this approach of 
furthermore carrying out electrolytic copper plating of said composite material is also the thing of this 
invention within the limits. Furthermore, the stabilization approach of bath liquid by adding a water- 
soluble thallium compound, a water-soluble cerium compound, and/or a water-soluble sulfide to the 
accelerator bath liquid for direct plaiting of this invention is also the thing of this invention within the 
limits. 
[0006] 

[Embodiment of the Invention] The "direct plaiting" in this invention is the plating approach performed 
before original plating processing of next copper-sulfate plating etc., is one of the flow-ized approaches 
of resin, and is a concept over nonelectrolytic plating. In this invention, the thin film containing copper 
with high energization nature will be formed for a short time on the resin matrix which has a palladium 
or palladium-tin catalyst on a front face by using the accelerator bath liquid containing a copper ion and 
a reducing agent in the direct plaiting approach. 

[0007] Moreover, the "accelerator bath liquid" in this invention means bath liquid with possible making 
a copper thin film form on a base by contacting the base which has a palladium or palladium-tin catalyst 
on a front face, and "the accelerator bath liquid for direct plaiting" of this invention is an aquosity 
solution containing a copper ion and a reducing agent. In this invention, the description is in the place 
where a copper ion and a reducing agent exist in "accelerator bath liquid" at coincidence. 
[0008] The source is not asked that the copper ion contained in accelerator bath liquid should just exist 
as a copper ion in accelerator bath liquid. For example, if it dissolves in bath liquid, the copper 
compound which makes it a copper ion produced may be supplied to bath liquid, said copper compound 
is once dissolved in water, and after considering as the solution containing a copper ion, the solution 
may be supplied to a bath. If it is the matter which contains the copper element by water solubility and is 
used as the copper source with well-known copper-plating liquid as a copper compound which can be 
used as the source of said copper, the compound of arbitration can be used and it will not be limited 
especially. Preferably, as a copper compound used as the copper source, a copper sulfate, a copper 
chloride, a copper nitrate, copper hydroxide, sulfamic acid copper, copper carbonate, copper oxide, etc. 
are mentioned. A copper sulfate and a copper chloride are mentioned more preferably. As the above- 
mentioned copper compound, one kind of copper compound may be used and two or more copper 
compounds may be used. It is usually appropriate for the concentration of the copper ion in accelerator 
bath liquid that it takes preferably for 1 - 2 g/L 0.5 to 5 g/L by metal copper conversion. However, 
including a complexing agent, the accelerator bath liquid of this invention of copper ion concentration 
may be 2 or more g/L, when the concentration is high. For example, copper ion concentration can also 
be considered as 10 g/L. 

[0009] As a reducing agent used for the accelerator bath liquid for direct plaiting of this invention, it is 
water solubility, and if a copper ion can be returned and metal copper can be deposited on a resin matrix, 
it can be especially used without a limit. As an usable reducing agent, preferably, although a sodium 
borohydride, dimethylamine borane, trimethylamine borane, a hydrazine, formaldehyde, the derivative 
of each of these compounds, etc. can be mentioned, it is not limited to these and the reducing agent of 
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well-known arbitration can be used. Reducing agents are a sodium borohydride, dimethylamine borane, 
trimethylamine borane, a hydrazine, and the derivative of each of these compounds more preferably. A 
reducing agent is a sodium borohydride still more preferably. As the above-mentioned reducing agent, 
one kind of reducing agent may be used and two or more reducing agents may be used. What is 
necessary is just to usually let preferably about 0.1-10 g/L of reducing-agent concentration in accelerator 
bath liquid be 0.5 - 2 g/L extent. By the concentration exceeding lOg / L, a bath becomes unstable and 
consumption of a reducing agent tends to become large. 

[0010] The accelerator bath liquid of this invention can contain a complexing agent in arbitration. If a 
copper ion can be complexed, various kinds of complexing agents can be used for the complexing agent 
contained in accelerator bath liquid. As a complexing agent, although polyamine and its salt, an amino 
carboxylic acid and its salt, an amine alkanol compound and its salt, hydroxy acid, its salt, etc. are 
mentioned, it is not limited to these, for example. As a complexing agent which can be used for this 
invention, one kind of complexing agent may be used and two or more complexing agents may be used. 
As polyamine and its salt, although these hydrochlorides, a sulfate, etc. are mentioned to lists, such as 
ethylenediamine, diethylenetriamine, a diethylene tetramine, and triethylenetetramine, it is not limited to 
these, for example, polyamine and its salt - the inside of accelerator bath liquid - setting - usually - 1- 
lOOg/L - it is usable by the concentration of 5 - 50 g/L preferably. 
[001 1] As an amino carboxylic acid and its salt, an iminodiacetic acid and its sodium salt, 
Nitrilotriacetic acid, its sodium salt, and the hydroxyethyl ethylenediamine triacetic acid, A tetra- 
hydroxy ethylenediamine acetic acid, dihydroxy methyl ethylene diamine 2 acetic acid, and 
ethylenediaminetetraacetic acid, A cyclohexane -1, 2-diamine tetraacetic acid, an ethylene glycol 
diethylether diamine tetraacetic acid, N , -tetrakis-(2-hydroxyl propyl) ethylenediamine etc. is not an 
ethylenediamine tetra-propionic acid, N and N, N 1 , and the thing limited to these, although these sodium 
salt, potassium salt, etc. are mentioned to a list. These compounds in accelerator bath liquid are usually 
usable by the concentration of 5-50g / L preferably one to 100 g/L. 

[0012] As an amine alkanol compound, although Monod, G, and the Tori-ethanolamine are desirable, it 
is not limited to these. The amine alkanol compound in accelerator bath liquid is usually usable by the 
concentration of 50- 100 mL/L preferably five to 200 mL/L. As hydroxy acid, a tartaric acid, a citric 
acid, and a gluconic acid are mentioned, and as a hydroxy acid salt, although the sodium tartrate, a 
potassium tartrate, a potassium sodium tartrate, a sodium citrate, potassium citrate, ammonium citrate, 
sodium gluconate, and potassium gluconate are mentioned, it is not limited to these, for example. The 
above-mentioned compound in the accelerator bath liquid of this invention is usually usable by the 
concentration of 5 - 50 g/L preferably one to 100 g/L. 

[0013] The accelerator bath liquid of this invention can contain a water-soluble thallium compound, a 
water-soluble cerium compound, and/or a water-soluble sulfide in arbitration. When a water-soluble 
thallium compound, a water-soluble cerium compound, and/or a water-soluble sulfide are contained in 
accelerator bath liquid, the stability of this bath liquid will be improved sharply. Preferably, the 
accelerator bath liquid of this invention contains a water-soluble thallium compound and/or a water- 
soluble cerium compound. As the water-soluble thallium compound which may be contained in the 
accelerator bath liquid of this invention, or a water-soluble cerium compound, the thallium or the cerium 
element is included, and if it is a meltable compound, the compound of arbitration can be used for 
accelerator bath liquid, and it will not be especially limited to it. Moreover, as a water-soluble sulfide 
which may be contained in the accelerator bath liquid of this invention, the sulfur element is included 
with the gestalt of a sulfide, and if it is a meltable compound, the compound of arbitration can be used 
for accelerator bath liquid, and it will not be especially limited to it. As said water-soluble thallium 
compound, a water-soluble cerium compound, or a water-soluble sulfide, the compound containing any 
one kind of element in a cerium element, a thallium element, or the sulfur element in the form of a 
sulfide is sufficient, and you may be the compound which contains two or more elements in a cerium 
element, a thallium element, and the sulfur element in the form of a sulfide in a compound. Moreover, as 
the above-mentioned compound, one kind of compound may be used and two or more compounds may 
be used. Once you may make it dissolve in accelerator bath liquid directly and said water-soluble 
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thallium compound, a water-soluble cerium compound, and/or a water-soluble sulfide dissolve said 
compound in water, they may add the solution to bath liquid. 

[0014] as a water-soluble cerium compound usable to this invention — for example, an acetic-acid 
cerium^ a cerium nitrate, cerium <4> sulfate, and bromination - although salts, such as a cerium, a 
carbonic acid cerium, cerium chloride, cerous fluoride, and a cerium oxalate, and the hydrate of those 
are mentioned, it is not limited to these. Although salts, such as a thallium chloride, a formic-acid^ 
thallium, a thallium nitrate, thallium oxide, thallium sulfate, thallium acetate, and an iodation thallium^L 
and the hydrate of those are mentioned to this invention as a water-soluble usable thaHum : e(mpoundy 
for example, it is not limited to these. Although the sulfide of alkali metal or alkaline earth metal is * 
mentioned to this invention as an usable sulfide, it is not limited to these. Preferably, as a water-soluble 
sulfide, a sodium sulfide, sodium sulfhydrate, a potassium sulfide, a hydrogen-sulfide potassium, a 
barium sulfide, hydrogen-sulfide barium, sulfuration magnesium, hydrogen-sulfide magnesium, etc. are 
mentioned. Preferably, water-soluble sulfides are a sodium sulfide, sodium sulfhydrate, a potassium 
sulfide, and a hydrogen-sulfide potassium. The amount of the water-soluble thallium compound 
contained in accelerator bath liquid, a water-soluble cerium compound, and/or a water-soluble sulfide 
The water-soluble cerium compound which is sufficient amount to stabilize accelerator bath liquid, and 
is contained in accelerator bath liquid It is 5 mg/L - 30 mg/L preferably 1000 mg/L. usually, lmg/L- a 
water-soluble thallium compound usually, 1 mg/L - 1000 mg/L - desirable — 5 mg/L - 30 mg/L — it is — 
a water-soluble sulfide — usually - lmg/L- it is 5 mg/L - 30 mg/L preferably 1000 mg/L. 
[0015] Various kinds of additives can be blended with the accelerator bath liquid of this invention if 
needed. As such an additive, although pH regulator and a coat improvement agent are mentioned, it is 
not limited to these, for example. By maintaining pH of the accelerator bath liquid used for the direct 
plaiting approach in this invention to a suitable value, pH regulator works so that the reduction reaction 
which deposits a copper ion as copper may be promoted. As such a pH regulator, although hydroxides, 
such as inorganic acids, such as a sulfuric acid, a hydrochloric acid, and a phosphoric acid, and a sodium 
hydroxide, a potassium hydroxide, are mentioned, it is not limited to these, for example. pH regulator 
will be added in sufficient amount to adjust pH of accelerator bath liquid to a suitable value. pH of the 
accelerator bath liquid used for the direct plaiting approach of this invention is ten or more preferably, 
and is 13 or more more preferably. 

[0016] A coat improvement agent improves physical properties, such as the copper physical properties 
of thin film produced by the approach of this invention, for example, ductility, tensile strength, a degree 
of hardness, and internal stress, or is added for the purpose of making detailed the copper grain child 
who deposits. As such a coat improvement agent, although a sulfide, a sulfur content compound like a 
thio compound, dipyridyl, an ethyleneoxide mold surface active agent, a polyethylene glycol, etc. are 
mentioned for example, it is not limited to these. These additives may be used independently and two or 
more additives may be used. 

[0017] If it is the resin matrix which has the moderate physical properties according to the purpose of 
use, for example, reinforcement, corrosion resistance, etc., the resin matrix used for the approach of this 
invention can be a resin matrix of the configuration of arbitration which consists of resin of arbitration, 
and will not be limited especially. Moreover, an usable resin matrix is not limited to resin molding by 
this invention, but you may be the composite which made reinforcing materials, such as fiberglass 
reinforcement, intervene between resin, or the coat by resin may be formed in the base material which 
consists of various kinds of materials, such as ceramics, glass, and a metal. 
[0018] To a resin matrix, the resin of arbitration is usable. For example, high density polyethylene, 
Medium density polyethylene, branching low density polyethylene, straight chain-like low density 
polyethylene, Polyethylene resin, such as ultra high molecular weight polyethylene, polypropylene resin, 
Poly olefin resin, such as polybutadiene, BORIBUTEN resin, polybutylene resin, and polystyrene resin; 
Polyvinyl chloride resin, Polyvinylidene chloride resin, the polyvinylidene chloride-vinyl chloride 
copolymer resin, Chlorinated polyethylene, chlorination polypropylene, Halogen content resin [, such as 
tetrafluoroethylene, ]; AS resin; ABS-plastics; MBS resin; Polyvinyl-alcohol-resin; Polyacrylic ester 
resin [, such as polymethylacrylate, ]; Pori methacrylic acid ester resin [, such as Pori methacrylic acid 
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methyl, ]; — methacrylic acid methyl -sty rene copolymer-resin; - maleic-anhydride-styrene copolymer- 
resin; — polyvinyl acetate resin; — cellulose propionate resin — Cellulosic resin [, such as cellulose 
acetate resin, ]; Epoxy resin; Polyimide resin; Polyamide resin [, such as nylon, ]; Polyamidoimide resin; 
Polyarylate resin; Polyetherimide resin; Polyether ether ketone resin; Polyethylene oxide resin; Various 
polyester resin;, such as PET Polycarbonate resin; Polysulphone resin; Polyvinyl ether resin; Polyvinyl- 
butyral -resin; Polyphenylene ether resin [, such as polyphenylene oxide, ]; Polyphenylene-sulfide-resin; 
polybutyrene-terephthalate-resin; — poly methyl pentene resin; — polyacetal resin; — vinyl chloride- 
vinyl acetate copolymer; ethylene-vinyl acetate copolymer; — these copolymers, such as ethylene- 
vinyl chloride copolymer;, and thermoplastics like a blend - epoxy resin; - xylene resin; — guanamine 
resin; — diallyl-phthalate-resin; - vinyl-ester-resin; — phenol resin; ~ unsaturated-polyester-resin; - 
furan resin; — polyimide resin; — polyurethane resin; - maleic resin; - melamine resin; - thermosetting 
resin, such as urea-resin;, — Although such mixture is mentioned to a list, it is not limited to these. As 
desirable resin, an epoxy resin, polyimide resin, vinyl resin, phenol resin, Nylon, polyphenylene ether 
resin, polypropylene resin, fluororesin, and ABS plastics are mentioned, and more preferably, it is an 
epoxy resin, polyimide resin, polyphenylene ether resin, fluororesin, and ABS plastics, and they are an » 
epoxy resin and polyimide resin further more preferably. Moreover, a resin matrix may consist of 
independent resin and may consist of two or more resin. Moreover, resin may be spreading or the * 
composite by which the laminating was carried out on other bases. 

[0019] As a catalyst of the palladium used for this invention, or palladium-tin, commercial well-known* 
palladium or a palladium-tin catalyst can be used. The catalyst used is the thing of the gestalt of the ! 
catalytic liquid with which a palladium or palladium-tin catalyst exists as colloid in a medium. For 1 
example, although what diluted with water KONDAKU TRON DP activator concentrated ** j 
KONDAKU TRON DP-H activator concentrated ** which is a palladium -tin catalyst made from I 
Japanese RIRONARU is usable, it is not limited to these. When a palladium-tin catalyst is used, the I 
palladium in this catalyst and the ratio of tin are palladium:tin =1:1-1:100, and are 1:1 - 1:10 more 
preferably. 

[0020] A palladium or palladium-tin catalyst is made to adhere on a resin matrix first in the direct 
plaiting approach of this invention. Although the approach which can use the approach of arbitration, is 
immersed into catalytic liquid in a resin matrix, or sprays catalytic liquid on a resin matrix will be 
mentioned as this catalyst adhesion approach if a catalyst adheres on a resin matrix, it is not limited to 
these. In addition, it is possible to perform the conditioning processing and etching processing for 
making it easy to adhere a palladium or palladium-tin catalyst on a resin matrix by being immersed and 
carrying out spraying processing of the resin matrix before catalyst grant, with the conditioner which 
contains a cationic surface active agent etc. if needed, to a resin matrix etc. the catalyst concentration in 
the catalytic liquid used in this invention — as palladium concentration — 30mg/L- it is 70 mg/L - 200 
mg/L preferably 500 mg/L. Since a deposit of copper sufficient with the copper solution containing a 
reducing agent when palladium concentration is too low is not obtained, but adsorbing [ of a palladium 
catalyst ] becomes superfluous when palladium concentration is too high, and adhesion falls and it also 
becomes cost quantity, it is not desirable. 

[0021] Adhesion processing of the catalyst to a resin-matrix top is performed, when a resin matrix is 
sprayed on catalytic liquid and it sprays catalytic liquid on immersion or a resin matrix as mentioned 
above. In perpendicular processing, the adhesion processing time is usually 5-8 minutes preferably for 
3 to 10 minutes, and 25-50 degrees C of adhesion processing temperature are usually 35-45 degrees C 
preferably. In level processing, the adhesion processing time is usually 30 seconds - 2 minutes 
preferably for 15 seconds to 3 minutes, and 25-50 degrees C of adhesion processing temperature are 
usually 35-45 degrees C preferably. 

[0022] Subsequently, in the direct plaiting approach of this invention, the resin matrix which was 
obtained by said processing and which has a catalyst on a front face is processed with the accelerator 
liquid for direct plaiting of this invention. Since the copper ion and the reducing agent are contained in 
the accelerator liquid of this invention, a copper thin film is directly formed on a resin matrix of 
processing with this accelerator liquid, and copper-resin composite material is obtained by it. By the 
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direct plaiting approach of this invention, since it is processed with the accelerator liquid containing a 
copper ion and a reducing agent after making a catalyst adhere on a resin matrix, the palladium or 
palladium-tin which adhered as a catalyst will exist in the copper thin film in said copper-resin 
composite material as a metal. Moreover, as compared with 0.2-0.5 micrometers which is 0.03-0.1 
micrometers and is the general thickness of the copper thin film at the time of performing non- 
electrolytic copper plating using the same catalyst and the same resin matrix, it is usually more thin [ the 
thickness of the copper thin film formed by the direct plaiting approach of this invention ] preferably 
0.0 1 -0.2 micrometers. 

[0023] Processing by accelerator bath liquid in the direct plaiting of this invention is performed, when a 
resin matrix is sprayed on accelerator bath liquid and it sprays accelerator bath liquid on immersion or a 
resin matrix. In perpendicular processing, the bath liquid processing time is usually 3-5 minutes 
preferably for 1 to 15 minutes, and 30-70 degrees C of bath liquid processing temperature are usually 
50-60 degrees C preferably. In level processing, the bath liquid processing time is usually 30 seconds - 1 
minute preferably for 15 seconds to 2 minutes, and 30-70 degrees C of bath liquid processing 
temperature are usually 50-60 degrees C preferably. In the desirable mode in the direct plaiting approach 
of this invention, the processing time is shortened compared with the case where non-electrolytic copper 
plating is performed using the same catalyst and the same resin matrix. 

[0024] Electrolytic copper plating processing will be presented with the copper-resin composite material 
obtained by the direct plaiting approach of this invention, and a copper layer will be further formed on 
the copper thin film of this composite material. As said electrolytic copper plating approach, the well- 
known electrolytic copper galvanizing methods of arbitration, such as copper-sulfate plating, copper- 
cyanide plating, and copper pyrophosphate plating, are usable. Preferably, it is copper-sulfate plating. 
After performing the direct plaiting approach of this invention, the copper-resin composite material 
which is obtained by carrying out electrolytic copper plating and which has an electrolytic copper 
plating layer is excellent in the covering nature of an electrolytic copper plating layer as compared with 
the copper-resin composite material manufactured by other approaches. Moreover, the effectiveness that 
the deposit rate of electrolytic copper is quicker than the copper thin film formed by the conventional 
well-known direct plaiting approach on the copper thin film formed by the direct plaiting approach of 
this invention when electrolytic copper plating was performed after that is acquired. 
[0025] 

[Example] Unless it was shown clearly, the drugs of marketing usually used at each process were used 
especially for each process of each following example and the example of a comparison, and it was 
performed on the conditions usually, performed. 

[0026] As a manufacture resin matrix of the copper-resin composite material by the direct plaiting 
approach of one to example 4 this invention, and the electrolytic copper galvanizing method, it consisted 
of a glass fiber and a bisphenol A system epoxy resin (FR-4), and copper-clad 4 lamellae (Hitachi 
Chemical Co., Ltd. make) of 1.6mm of board thickness was used. In examples 1-4, it processed at the 
process as shown in the following tables 1-4, and composite material was manufactured, respectively. 
Processing was performed by perpendicular processing and examples 3 and 4 were performed for 
examples 1 and 2 by level processing. 
[0027] Example 1 [Table 1] 
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*1 
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6# 




26t 


1# 


Pd-SnMMt#^ 


43<fc 


5# 




60t5 


6# 




25t 


40# 










15g/L 




EDTA 


45g/L 






1g/L 






lOmg/L 






1 2mg/L 




P H 


12.5 





[0028] When it processed at the above-mentioned process, processing initiation to completion of direct 
plaiting processing was for 16 minutes. Moreover, in the performance evaluation, it is [ as 100 cycle 
lines / no peeling of inner layer copper foil and an electrolytic copper plating coat ] about a heat test (25- 
degree-C methanol / [ 260 degree-C oil / 10 seconds and ] 10 seconds) and was good. Moreover, as a 
result of the covering nature of an electrolytic copper plating coat also observing bore-diameter 100 
holes of 0.3mm, there is no void and it showed good covering nature. 
[0029] Example 2 [Table 2] 

«2 



IS 










5# 




25°C 


1» 


Pd-SnfcJKtfJ* 


2G°C 


5» 


60t 


15# 




25t 


40# 










15g/L 




EDTA 


45g/L 






15g/L 






1 0mg/L 




PH 


12.5 





[0030] When it processed at the above-mentioned process and processed for 15 minutes in the direct 
plaiting bath, the copper of a complement deposited with electrolytic copper plating. Processing 
initiation to completion of direct plaiting processing was for 26 minutes. In the performance evaluation, 
it is [as 100 cycle lines / no peeling of inner layer copper foil and an electrolytic copper plating coat ] 
about a heat test (25 -degree-C methanol / [ 260 degree-C oil / 10 seconds, and ] 10 seconds) and was 
good. Moreover, as a result of the covering nature of an electrolytic copper plating coat also observing 
bore-diameter 100 holes of 0.3mm, there is no void and it showed good covering nature. 
[0031] Example 3 [Table 3] 
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25mg/L 
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[0032] When it processed at the above-mentioned process, processing initiation to completion of direct 
plaiting processing was 30 seconds per minute. Moreover, in the performance evaluation, it is [as 100 
cycle lines / no peeling of inner layer copper foil and an electrolytic copper plating coat ] about a heat 
test (25-degree-C methanol / [ 260 degree-C oil / 10 seconds and ] 10 seconds) and was good. Moreover, 
as a result of the covering nature of an electrolytic copper plating coat also observing bore-diameter 100 
holes of 0.3mm, there is no void and it showed good covering nature. 
[0033] Example 4 [Table 4] 

«4 
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EDTA 


45g/L 






30g/L 






lOmg/L 




pH 


14.0 





[0034] When it processed at the above-mentioned process, it was 30 seconds per minute from processing 
initiation to completion of direct plaiting processing. Moreover, in the performance evaluation, it is [ as 
100 cycle lines / no peeling of inner layer copper foil and a copper-sulfate plating coat ] about a heat test 
(25-degree-C methanol / [ 260 degree-C oil / 10 seconds and ] 10 seconds) and was good. However, as a 
result of observing the covering nature of a copper-sulfate plating coat in the bore diameter of 0.3mm, 
and 100 holes, the void was checked in 13 holes and the void incidence rate was 13%. Moreover, the 
non-electrolytic copper plating bath was immediately decomposed after processing. 
[0035] As shown in the above-mentioned examples 1t4, the composite material obtained by carrying out 
electrolytic copper plating of the copper thin film formed by the direct plaiting method of this invention 
was what is excellent in thermal resistance and adhesion. Moreover, the void incidence rate was 
decreasing in said formed composite material. Therefore, the direct plaiting method of this invention 
became clear [ that it is what forms the copper thin film suitable for electrolytic copper plating ]. 
[0036] It consisted of a difference bisphenol A system epoxy resin (FR-4) of the deposit rate of the 
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electrolytic copper in the composite material obtained by the direct plaiting approach of one to example 
5 and example of comparison 5 this invention, and the well-known direct plaiting approach, and left the 
copper foil of a 1 .5cm part from the upper limit of the copper-clad double-sided plate (the Hitachi 
Chemical Co., Ltd. make, 8.5cm by 2.5cm) of 1.6mm of board thickness, and what removed the copper 
foil of the other part was used as a resin matrix. Direct plaiting processing of said base was carried out at 
the process as shown in the following tables 5-10, and the direct plaiting coat was made to form in the 
part from a 1 .5cm part to [ from the upper limit of a base ] a lower limit. The direct plaiting coat of a 
base lower limit was removed after said processing. In addition, in the example 2 of a comparison, the 
process was performed by perpendicular processing and performed in the example 5 list by level 
processing in the example 1 of a comparison, and 3-5. 

[0037] Direct plaiting down stream processing of example 5 this invention [Table 5] 
«5 





26% 


15& 




45% 


15» 




43% 


30& 


Pd-Snttfl|tt# 


43% 


30» 


60% 


30» 




26% 


60ft 





4g/L 




40g/L 




1g/L 




26mg/L 


pH 


14.0 



[0038] the example 1 of a comparison — well-known polymer system direct plaiting down stream 
processing [Table 6] 
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208> 




66% 


30& 


*«1£$(Mn0 2 )CDff»Jft 
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[0039] the example 2 of a comparison — well-known palladium-tin system direct plaiting down stream 
processing [Table 7] 

MI 
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1# 
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60|> 



[0040] the example 3 of a comparison -- well-known tin free palladium system direct plaiting down - 
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stream processing [Table 8] 
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[0041] Example of comparison 4 sulfuration palladium system direct plaiting down stream processing 

[Table 9] 
*9 
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[0042] the example 5 of a comparison — well-known palladium-tin system direct plaiting down stream 
processing [Table 10] 
<10 



! 18 
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45% 


159 




43% 


309 


Pd-Snttfttt5 


43% 


309 


SnG>|$£ 


60% 


309 




25% 


609 



[0043] Subsequently, additive 5 mL/L which energizes from the upper limit of a base and contains a 
copper-sulfate 75 g/L; sulfuric-acid 190 g/L; surfactant; copper-sulfate plating was performed on 
condition that current density 2 A/dm2, the die length of the electrolytic copper layer formed toward the 
direction of a lower limit in 1 minute from upper limit on a direct plaiting coat was measured, and this 
was made into the copper-sulfate plating deposit rate. A result is shown in drawing 1 . 
[0044] When the copper thin film obtained by the direct plaiting method of this invention was used so 
that clearly from drawing 1 (example 5), compared with the case (examples 1-5 of a comparison) where 
the copper thin film obtained by other approaches is used, the deposit rate of electrolytic copper was 
improving remarkably. 

[0045] The accelerator bath liquid of the example 6 of a comparison shown below in the bath 
stabilization by the example 6 of a comparison and the example 6 water-solubility thallium compound 
and an example 6 was prepared, and the bath stability as accelerator bath liquid was compared. As the 
evaluation approach of bath stability, the catalyst containing palladium 350 mg/L and tin 10 g/L was 
added to the accelerator bath liquid containing the copper ion and reducing agent for direct plaiting of 
the example 6 of a comparison, and an example 6, and the addition to bath liquid decomposition was 
measured. 
[0046] 
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able 11] 
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[0047] The accelerator bath liquid of this invention containing a water-soluble thallium compound 
became clearer [ having one 10 times the bath stability of this ] than the accelerator bath liquid which 
does not contain a water-soluble thallium compound from the above-mentioned test result. 
[0048] The accelerator bath liquid of the following examples 7 of a comparison and an example 7 was ; 
prepared like the example 6 of a bath stabilization comparison and example 6 by the example 7 of a j 
comparison, and the example 7 water-solubility cerium compound. Subsequently, the bath stability as | 
accelerator bath liquid was compared. As the evaluation approach of bath stability, the catalyst i 
containing palladium 200 mg/L and tin 10 g/L was added to the accelerator bath liquid containing the 
copper ion and reducing agent for direct plaiting of the example 7 of a comparison, and an example 7, 
and the addition to bath liquid decomposition was measured. 



[0049] 
[Table 12] 
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4 B /L 




40g/L 
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[0050] The accelerator bath liquid of this invention containing a water-soluble cerium compound 
became clearer [ having one about 7 times the bath stability of this ] than the accelerator bath liquid 
which does not contain a water-soluble cerium compound from the above-mentioned test result. 
[0051] 

[Effect of the Invention] As mentioned above, as explained, the direct plaiting approach of this invention 
makes it possible to make a uniform and precise copper thin film form by using the accelerator bath 
liquid containing a copper ion and a reducing agent. Moreover, since the direct plaiting approach of this 
invention can make a uniform and precise copper thin film form on a resin matrix, when electrolysis 
plating of the copper layer is carried out on it, it can raise the adhesion between the copper thin film by 
direct plaiting, and the layer of electrolytic copper, and thermal resistance. Moreover, since the direct 
plaiting approach of this invention can make a copper thin film form for a short time, it can raise the 
productivity of copper-resin composite material by leaps and bounds. Furthermore, the copper thin film 
formed by the direct plaiting approach of this invention has the deposit rate of electrolytic copper 
quicker than the copper thin film formed by the conventional well-known direct plaiting approach, when 
electrolytic copper plating is presented after that. Therefore, it can be said that the direct plaiting 
approach of this invention is the copper thin film formation approach of having been suitable for 
electrolytic copper plating processing being carried out. Moreover, this invention makes it possible to 
stabilize said accelerator bath liquid by adding a water-soluble cerium compound, a water-soluble 
thallium compound, and/or a water-soluble sulfide to the accelerator bath liquid for direct plaiting of this 
invention. 
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iSiSOpHli. mtKitlO&LtXh*). iOfftt 
<l±. 13&±X'*>&. 

[0016] SilSi5Sf#S'Jti. *HHHo*a(cJ:->T4it 

hmmim. mm. mt. tas^j. mi. 
xwem&iimLfz y . mia-thm? fcwww* 
zfoBrnxmaztiz. znxozmm&mmbLx 
a. mm. m<tm>. rtikavwxoKiimtttt, 
40 ytu^xfi/mt^ m#mm#\. 
mx&ww a-^fmf^ti&ifiztiztzmz. 

xi>&^L. m.<omsmiJ i m2tixi>&\,\ 
[0017] xmxoimizmztimmmte. m 
mmiz%tfi: : m%w&. mm. m.. mm&m 
zn?&®mm*x't>tnf. GM<n®m*t>%&. m. 
cvmtmmmx'b&zttfX'Z. &m%zti&i> 
coxii&\ tt:. *m\xm*imz®ftm&&. m 

mf&Smnz®£2ivf . ®ffi%iz#yxifflmwm<r> 

so mmtiit&2ttm&fcx*>'yxi>x<. m^it-ty 



7 

[ooi8] mmmtizit&nmfetfm^mTb 
y. mm. ■mwv)**\'>. «hmm?'jx?-u 
y. ^mmr^^vy. mmm®®.**)*^ 

y. imiH'm.XVx+uymDXOxl-uymBi. * 
V7WUy®m. tf'jy^xy. tfyr-fMSflg, 

y®m ; x»mx-mm. xvmx-v^y® 
m. ^y^t-yTV-sftt^fta^fMBB. s 

^OX^Py^t'fO^oyy^^llg; ASgJlg; AB 
Sfflflg ; MB SMMg ; 'J \L-)V7)Va-)V®m ; 'J 
7? y;Ht^f-;l-=3rfc'co* , y 79 !JA«xxf/« : 
#y ^ 979 VH&X+A&l&tfO * 979 U Affix 

xr/HMI ; *979 Vtv&x+iv-xi-vyim&to 

Ktfx/MHB ; /oejryi^o-xSK. Bifib/U 
o-xfflflg3^>b^o-x$flg ; x4$*§4UB : tf'J -f 
5 HHI ; -M Dy^fc'o^UrS Kgfflg ; tf'J 7$ H 

4 5 nsiii ; ^y r y v- hgmg : #y x-^m 5 h 

**1M FSJlli; PETSfli^fc'^a^yxxrA© 
Bg ; 'J MSflg ; XV*HV*V®%i ; ^y b' 

x;px-TAffili ; tfy V-)V7*y-)V®m 
JX^y^W K^tWJ7xXi/yi-f/l/a 
fig : *y 7xxi/^7r 4 FSIflg ; ^y^l^x 
v:7?p-hgiflg ; ^)^)V^.yf>mm ; tf'J T-fe 
^-A^fig ; JSb'-Bt'ruJfy v- ; xf-l^v-ftb'3 
jK'JV- ; xf-U>--Sb'3^y-7- ; «£J:tKl;h.& 
con* »j v-=5r£>i/fc:7Vy h'coJ; 3&SMIS2tt8iflg. 

)V79V~vmm ; b'xrtx*r/H8ll ; 7x7-;^ 
fl§ ; ^&ft*yxxxAfilllg ; 7?y®m : #y 4 5 H 

fflflg; ^y^u^^flg; ?w ymtm; *y$y® 
flg ; ; mmm&mm. m/izzn^m.^ 

mtLXit. *X*is®m. jKIMSKMB, b*x;Hg 
ig. 7iy-y«. ^oyfiaig, *'j7xxi.yi 
—rAffllg, tfyrobvyfifig, 7-y^SBg. AB 
s6Ug*W*>*u iDffiKtt* xtf^glflg. # 

s ^y^x-wyx-rAfflng. 7vm& 
®m. ABsmmx't}*). zt>££*)#£i<te. x,-t? 

fttt. smmmi)^j:htcr>xh^xi>x<. ttim 
&<r)®mi)*t>%hi><?)X'i>£\,\ ttz. m<?m*±.tzw 

w 

[0019] *amzifflztih'*5i?*&tti:tij*5 



(5) ^S200 1-2 14278 

8 

ttzWT-^ji-Ttimmmx'Zh. match 

icno^f Ft LX?FlEt&mm<rmm<r)i><DT*>&. 

mm. B^ x )-ui—)v^M^y^M.-rfimx' 

$>h3yy9hayDP79**.-9-3>9. ziyy 

9hvyDP-H79^<.-9-^y9m^TmiL 

tzh<r^m*imTt>zwztit>izm&zti& t>»-ro 

tm^WyVVJit-f-fwimi*. mt<u. >*y 

10 i*7A:^-f=l : 1-1 : 100X't>*). XWtL 
<«. 1 : 1-1 : 1 0X-t>&. 

[0020] *mn<ny4 V9Y ri/-f < yrmsz 

vi»--rffm£ttmzith. znmtmumtLx 
a. mim®mm±\zm^h<nx'biv&m{tfm 
z®mi-&zttfx'$. mm. ®mmzimm.wz 

mfhtihif. ztLMzmfcztthhox-it*^. % 

H. fitflgSttkUl. «BK#-§-B?t^fe:iSfC. mt 
20 \i . *i-*y#m&&mt'kli-th 3yf<yat- 
x-mmmtzmm. mymt&zttzx*). ®mm* 

9'!mztToztmi>fjmx'*>&. *%miz&^xm 
znzimm*<ojmmii. ^y^^mmbix3 

0mg/L-5 0 0mg/L, L<l±7 Omg/L 
~2 0 0mg/LT'*^. A-7^>7Agg*{(£^l»J© 

■r. ^y^^wmmt^hm^i. >*yw&im 

<?>Xi&&L<%\,\ 

[0021] mimftt^tytmnttrntimi*. ±a« 
i o iz®mm^^fmmizmmitzii®mm^izmm. 
**m-thzt{zx*)inhixh. mwmn%&±. # 

«J?«l^iaiiai^3~l Ofl\ L«i5~8^Tft 

o . f=f^aiastiiiS2 5-5 0^ L<»i3 5 

»iL<«3 0e^2^T*0. ft*® 
Saj£l±)IS2 5-5 0^ ff^l L<«3 5-4 
40 fcS. 

[ 0 0 2 2 ] <KV vt\ jfimnyj V9 < V 

y^miza^xit. mwmiz x y#f>^, sia±(c 

< y9~m79*i'\s-9mv!mzti&. -¥mp>79 
±uis-9f&izim4*yisxvmjffltf$ttix^& 
ox-. m79*\sv-9mzxh®mzX'>x. ejijga 
wuzmmg&wmtf&ti. m-®m&&tmmt> 

tl&. *m\<r)?'4V9VTl>-Tiy9'-)i&X'\t. ® 

mmtoi.tzmittmztt®. m4*ytsximm 

50 i-&ts79*l-l'-9®X9m2ti&<r)X'. mWR-® 



{zx^xm&ztitimmtomzii. mo . oi~ 

0. 2/znu #£L<«. 0. 03~0. l/zmtft 

&^t:i§&<r)mmn-Hm%mzx'S>zo . 2~o. 
[0023] itfmny* < yy\izan 

®wmag.\m%3 0^7 or. mt< 
a 5 o ~ 6 orr* s . 7tc^trac7)^i±?§?s5Pi^ra 

li3§Sl5«^2^ »^L<Ji30^1^T*>0. 

jS?s»ftaiastia^3o~7ox:. »*u<«5 0~6 

[0024] *&mMr4 ^ ? b ri/-f * y 
^r^-ftm*-^ troy 



(6) ^2001-214278 

1 0 

^mizx*)wm^tu^m-mvm^mzitnLx. m. 
mmh->zmmm.£mix^&. zit. 

zm.. wmh^zzfi^tzn&izu, mete 

10 t. 

[0025] 

j3»ss*iTvv5ri*9ii, zti-ztLcoxmxm&m 
ztim&<om<i$mL. mmfhtit^xffhti 

[0026]HitWl~4 

20 *vfi9B§ (FR-4) *»S>5r9. fiJSl. 6mm<7)£36 
4«« (Bi^ttS) HiS0U~4K*i 
v vca-Hi-Wu TE^ 1 ~4 K^SftS J 3 &IgT' 

Xfifrivtz. 

[oo2 7] mmi 
[^i] 



xa &ms& mmsm 




65% 


6» 




26% 


1» 




43% 


6» 




60% 


6» 




25% 












16g/L 




EDTA 


45g/L 






1g/L 






lOmg/L 






12/ng/L 




pH 


125 





[0028] JJZXBfcTXatttllfr. *&m»>6 

71/-f -f V^Aaa&T* Tli 1 6 
*->fc. *fc, ttWHWcSWCIi, fflfgsSi* (260 
T*t4*/10#. 25X1^9 J -IV/ \om £10 



gttiftgO. 3mml0O7t£«£U:*SIIL #4 F 
fctt*<JM!F*t*Bttfc*l/Ovfc. 

[0029HHSH2 

[«2] 



(7) 



001-2 14278 



1 1 
*2 



1 2 









c/i 

o>f 






1A 
1 7f 


Pd — Snm Hkfa -9- 


£DV 








■ **7T 




25% 


40# 








ttfiUR2L*«* 


15«/L 




EOTA 


45g/L 






15g/L 






10m«/L 




pH 


12.5 





[oo3o]±EistT3(!iaL^^. ^p^h7* *n ^xi>nmmtnmm^mitcoiitftiiim< 



tz. &&mHzts^xa. mmm ( 2 6 oxzxmv/ 
io#, 2 5x:^^y-;w/io^) £ 100^^*20 



0. 3mmlOOtf:£fi3gU:*glL #4 HttflKftff 

[OO31]53£0<3 
[«3] 



xa 








25% 


15» 




45% 


15* 


Pd-8nflMtttt# 


43% 


309 


60% 


30» 




25% 


40# 










4g/l_ 






40a/L 






1g/L 






25mg/L 




pH 


14.0 





[0032] ±fBIgfcT*&3LfcJ§£. 56SS8«t*^ 

r-f 1^ ftv-tm y^a<^7fc<i 1^3 0# 
o*c*^;u/io#. 2 5 < c^^y-;w/io») Sri 



mtwtiimKmx'b^t:. &fz. mmm^wm> 

»8ttt>ftg0. 3mml0 0ft2rSBM?U:*Slk #4 
[0033]fe&&fl|4 

im4i 
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13 14 
«4 







on** 


l Ofr 


4V3 — -✓V 




I Off 










UU w 


Qfyf4> 
















15g/L 




EDTA 


46a/L 






30&/L 






lOmg/L 




pH 


14.0 





hrw-x < yyamogsT* x i #3 o#t ? h7u-t -< ^^tci 9#^ix*:*g£*mi;:i5tt 

h->tz. £tz. ttfiEiFffiCiHvc. K»s£Si ( 2 6 or hWm<nVx$ffig.<r)im 

Mfc/lO®. 25X:X? J-iW\ 0f£) £1 0 0 t*X7xy-;l/A^x^v^Ba (FR-4) *^^r 

*Ui*KJ&aFr*->fc. t^U 8KK£8tf>o£8[K<7)& 20 8. 5cmXf2. 5 c m ) <7)±&frt> 1 . 5cmiOS 

SttfcftgO. 3mm. 1 0 OJtT^UclSm. #4 #OiB?gSrSU *il\m<0?$ft(DmimiVt:i><7> 

Klil 3ftT«B3*U Vm.mt l 3%T'fco LTffifflU:. 1yE»*Sr. TiEfl5~l 

[OO3 5]±acT)HSS0il~4^$tl«.i:3t. * «U ***>±Ji*»&l. 5cm<0^^/i>T«t-CC0 

^oy>f hT-u-r < wmzx m&ztuzm umzyj vrv-=r < >rim£Bi8.z&z. m 

mmtmmb-y § ix®^ixzm&ttmsmm& x mm®. sttTsso^ ytv-t * >rmm 

v&smz&tih^cDxh'ytz. ttz. Bg&hfzim mzLtz. i&M2izt$^xi±. xmummxm 

m&tm&»xtt* #j v&kmtf&mLx^fz. x xnbti. mtemsmsizttmi 1 iztm 

ix. *mm94 VTu-T < >rmz. mmm xa. frw-tornxftbtitz. 

fr^iz&Ltzmmm&i&.-tz>i><?>xx>&zttfwti 30 [0037] mm5 

[0 0 3 6]HJ£fi^fcJtfttt£m~5 * [^5] 

gg 







26«fc 






461C 


15ffr 


■Jut****—* 


43t 


30* 


Pd-SnflUttre 


43t 


30t> 


60t5 


30» 




25% 












4g/L 






40g/L 






1g/L 






25mg/L 




PH 


140 





[0038] Jt!80U 



* [^6] 



(9) 



1 5 



*6 



^132001-2 14278 
1 6 



is *mm& &mssm 




30% 


20* 




85% 


30* 


#flttt*(Mn0 2 )<D»A 


87% 


439 




5% 


309 




26% 


600 



[0039] JttW*2 

mxm 



10 



* [oo42] mm5 
mxm 



[^7] 






[Hio] 






*7 






«10 






XS ftSflJf ASBHD 








BOt 


6# 






26% 


159 




26% 


1-B» 






45% 


15$ 


H2fe» 


mm 


1» 






43% 


30» 




£9 


1» 




Pd-SnMIXff^ 


43% 


309 


Pd-SnMtttt^ 


40% 


5# 




Sn(7)B* 


60% 


309 


r^-feuu— * 


25% 


3» 






26% 


609 




20% 


600 









20 



[0040] Jt«$D 

[*8] 
*8 



xg 





60% 


609 




25% 


309 


45% 


609 




43% 


1509 


PdfftSMa©** 


60% 


409 




25% 


609 



30 



[oo4i] mm* 

[f£9] 



xfi «SSJE ASttfl 




45% 


1059 




25% 


109 


Pd-Sn*flttt# 


42% 


1059 




25% 


409 




25% 


109 


frxso^s 


25% 


109 




25% 


109 




25% 


609 



40 



[0043] S*^±Jg*>4>a«LT. 
7 5 g/L ; Kg 1 9 0 g/L : #ffiRSffiP]££tf&il] 
5W5mL/L ; S8S®g2A/dm2 c^frT'KK^) 

mh-c±ss*^TJS^(tQti*ij*^ -cms tissa^ 

[ 0 0 4 4 ] @ l ij>e>Wt>1rt:* o *W5fe>^4 V 

9 vtv-7-1 >rmiz x *)&htitzmmmzmLti 

SrffifflLfc^ (Jt*S$U~5) fcife*, HSfgcotfriiJ 

[ 0 04 5 ] itR0!6fcitfil3fc0!6 
*i§tt? U ? Afc^feK J: Si8££fl; 

Omg/L, -Tf 1 0 g/L 6 J: 

[0046] 



» 



(10) 



17 



^200 1-2 14278 
1 8 







HM8 








MM 




mmms**m 








EDTA 


4S«/1_ 


EDTA 






16«/L 




15«/L 
















12m«/L 


pH 


12A 


pH 


its 


U 


26% 


MA 






Pd»X2mL/L 








wtwwwi 1 







[0047] ±aco3E®^**^*^e^ y ^A^^m 

^Aft^^i&VVT^-bPU-^jgiSJ; •? 1 1 Ofg 

[0048] mm7t3xvmm7 
7m&* v v&iti&itz x 

immeaxx/mmetmm^ix. m<r>\mmi 

■12 



10 j§$$tt<0Sffi*ffit LT . >U WJ* 200rag/ 

l, -rri og/^z^tsimzvamT&xvmm 

[0049] 
[fU2] 



i BMM7 
MJt 


IUMI7 

mu 








4a/L 




40g/L 








1«/T- 












25m*/L 


PH 


14 


pH 


14 




60% 


aft 


60% 


»ft&tt 


PrfftftZml^/L 


MM* Pd*»14mL/L 

Slrcttft* 



[ooso] ±E<oss»e**^*^it-b u ^.Mta* 

[0051] 

[ISBWSftm] JHJb. mmitiX d fc. *^B<0^>f V 30 



4 Yrv-T-or-tmzx ^mzKidmmx 

izmttzmmmmmx'i>&tmi&. ttz. *5kh 

mmiz*.m&*vvj>.tei&». Attorn 
t3xv/±wimmi{m&wm-&zt t x o . i? 

[0tB*)fg#£Il0J]] 

[an muz?4 viv-rv— f-ormzxm 



(11) 



^2001-214278 



[01] 




t$^.&*m%¥m 2 -269- 4 B*'J 

^JfcfcSffiSlW 2-269-4 B*'J 

T*Vi)&tm -3.-3— 11520 
272 a-f-/H*l 



T^'J^^JRffl -A-3-7JN 11520 

272 y-/7'J- n-f-/H*i 
(72)?SB# 4f-X «7-U3;|,F 

T*!M£fftffl -jl-3-7*H 11520 

272 O-J— ;H*J 

F?-A(##) 4K022 AA13 BA08 DA01 DB01 

4K024 AA09 AB02 AB17 BA12 CA01 
CB01 DA10 GA01 



